Application Number: 10/823,859 
Amendment Dated July 23, 2008 
Reply to Office Action of: April 23, 2008 

Amendments to the Claims: 

Please cancel claims 2, 3, 5-8, 10, 13, 17, 26-39, 41, 42, 44, 46, and 49. Please 
add new claims 51-55. Please amend claims 1, 4, 9, 1 1, 12, 14-16, 18-21, 23-25, 40, 43, 
45, 47, 48, and 50 as follows. 

The listing of claims replaces all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

1 . (Currently Amended) An image processing system, comprising: 
an input for receiving an input signal; [[and]] 

a correlated double sampler (CDS) for receiving the input signal, sampling the 
input signal, amplifying the input signal with a first gain, and providing an output 
signal, the CDS comprising an amplifier for amplifying the input signal with the 
first gain, the first gain being settable to one of a plurality of first levels based 
on a digital input signal; and a variabl e capacitance unit having first and s e cond 
variabl e input capacitanc e s, th e first variable input capacitanc e b e ing conn e ct e d 
to a first input of th e amplifier and the second variable input capacitanc e b e ing 
conn e cted to a s e cond input of the amplifieri and 

a programmable gain amplifier (PGA) for receiving the output signal from the 
CDS and amplifying the received output signal, the PGA comprising a second amplifier 
for amplifying the received output signal with a second gain, the second gain being 
settable to one of a plurality of second levels based on the digital input signal, each of the 
first levels being divided into the second levels, and an overall gain of the system being 
determined bv a combination of the first gain of the CDS and the second gain of the 
PGA. 

2. -3. (Cancelled) 

4. (Currently Amended) The image processing system of claim 1 , wherein the first 
gain in the CDS is settable to a level between 1 .0 and 2.0. 
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5.-8. (Cancelled) 

9. (Currently Amended) The image processing system of claim [[7]]L wherein the 
second gain in the PGA is settable to a level between 1.0 and 2.0. 

10. (Cancelled) 

11. (Currently Amended) The image processing system of claim [[10]]L wherein the 
digital input signal contains a plurality of bits. 

12. (Currently Amended) The image processing system of claim 1 1, wherein a-first 
portion of the bits is applied to the CES to sot the gain of the CDS and a second portion 
nfjh n hitn applied te fee PGA tn nnt thn gain in the PGA the first gain of the CDS is 
settable to one of the first levels based on a first portion of the bits and the second gain of 
the PGA is settable one of the second levels based on a second portion of the bits. 

13. (Cancelled) 

14. (Currently Amended) The image processing system of claim [[13]]!, wherein the 
overall gain is pseudo-logarithmic. 

1 5 . (Currently Amended) An image processing system, comprising: 

a correlated double sampler (CDS) for receiving an input signal, sampling the 
input signal, amplifying the input signal with a first gain, and providing an a first output 
signal, the CDS comprising: an amplifi e r for amplifing the input signal and a variabl e 
r.npneitnncc unit having first and second variable input capacitances, the first variable 
input capacitance being connected to a first input of the amplifier and the second variabl e 
input capacitance being connected to a second input of the amplifi er the first gain being 
settable to one of a plurality of first levels based on a digital input signal: and 

a programmable gain amplifier (PGA) for receiving the first output signal from 
the CDS and amplifying the first output signal with a second gain, and providing a 
second output signal the second gain being settable to one of a plurality of se cond levels 
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based on the digital input signal, each of the first levels being d ivided into the second 
levels, and an overall gain of the system being determined bv a combination of the first 
gain of the CDS and the second gain of the PGA . 

16. (Currently Amended) The image processing system of claim 15, wherein gain in 
th? CV > F i« n r rttnMn tn nun of n plurality of levels the CDS comprises: 

a first amplifier for amplifing the input signal; 

a first capacitor unit having a first variable capacita nce, and coupled to a first 
input of the first amplifier; and 

a second capacitor unit having a second variable capacitan ce, and coupled to a 
second input of the second amplifier . 

17. (Cancelled) 

18. (Currently Amended) The image processing system of claim [[15]] 16, wherein 
the first gain in the CDS is settable to a level between 1.0 and 2.0. 

19. (Currently Amended) The image processing system of claim [[ 1 5]] 1JL wherein 
the PGA in the PGA in Gcttablo to one of a plurality of levels comprises: 

a second amplifier for amplifying the first output signal: 

a first plurality of switched capacitors having a third variable capacitance, and 

coupled to a first output terminal of the first amplifier and a first input terminal of the 

second amplifier; and 

a second plurality of switched capacitors having a four th variable capacitance, and 

coupled to second output terminal of the first amplifier and a second input terminal of th e 

second amplifier. 

20. (Currently Amended) The image processing system of claim [[ 1 5]] 19» wherein 
the second gain in the PGA is settable to a level between 1.0 and 2.0. 

21 . (Currently Amended) The image processing system of claim [[15U20, wherein-a 
gain in the CDS and a gain in the PGA are portable by a digital input signal the first gain 
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is settable to one of the first levels bv adjusting the first variable capacit ance and the 
second variable capacitance based on the digital input signal, and t he second gain is 
settable to one of the second levels bv adjusting the third variable capac itance and the 
fourth variable capacitance based on the digital input signal . 

22. (Original) The image processing system of claim 21, wherein the digital input 
signal contains a plurality of bits. 

23. (Currently Amended) The image processing system of claim 22, wherein a-&st 
portion of the bito io applied to the CDS to set gain in the CDS and a second portion of 
ihn bits in applied te fee PGA to not gain in the PGA the first gain in the C D S is settable 
to one of the first levels based on a first portion of the bits and the seco nd gain in the 
PGA is settable to one of the second levels based on the second portion of the bits. 

24. (Currently Amended) The image processing system of claim 15, wherein aa 
overall gain of the system comprises a combination of gain in tho CDS and gain in th e 
PGA the CDS comprises: 

the first amplifier having an inverted input terminal, a non-inverted input 
terminal an inverted output terminal, and a non-inverted output terminal; 

a first capacitor unit coupled between the inverted input terminal and a first node, 
a first capacitance of the first capacitor unit varying in response to a fir st portion of a 
plurality of bits of the digital input signal 

a first sampling switch for sampling a reference level signal of the input signal in 
response to a first sampling clock to output a sampled reference level signal t o the first 
node; 

a second sampling switch for sampling an image signal of the input signal in 
response to a second sampling clock to output a sampled image signal to the first node; 

a second capacitor unit coupled between the inverted input terminal and the non- 
inverted output terminal, a second capacitance of the second capacitor unit having a unit 
capacitance value; 

a third sampling switch serially coupled to the second capacito r unit to be turned 

on in response to the second sampling clock; 
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a third capacitor unit coupled between the non-inver ted input terminal and a 
second node, a third capacitance of the capacitor unit varying in response to the first 
portion of a plurality of bits of the dig ital input signal; 

a fourth sampling switch for sampling a first reference leve l signal in response to 
the first sampling clock to output a sampled first re ference level signal to the second 
node; 

a fifth sampling switch for sampling a feedback signal i n response to the second 
sampling clock to output a sampled feedback signal to the second node; 

a fourth capacitor unit coupled between the non-inverted in put terminal and the 
inverted output terminal, a fourth capacitance of th e second capacitor unit having the unit 
capacitance value; and 

a sixth sampling switch serially coupled to the fourth capacitor unit to be turned 
on in response to the second sampling clock . 

25. (Currently Amended) The image processing system of claim [[24]]15, wherein 
the overall gain is pseudo-logarithmic. 

26. - 39. (Cancelled) 

40. (Currently Amended) A method of processing an image, comprising: 

providing a correlated double sampler (CDS) for receiving an input signal, 
sampling the input signal, am plifying the input signal with a first gain of the CDS, [[and]] 
providing an output signal, and amplifying the input signal_tho CDS comprising a 
variabl e capacitanc e unit having first and second variable input capacitances for setting 
gain in the CDS, the first variable input capacitance being connected to a first input of an 
amplifier and the second variable input capacitance being connected to a second input of 
tho amplifier and setting the first gain to one of a plurality of first levels b ased o n a digital 
input signal ; [[and]] 

providing a programmable gain amplifier (PGA) for receiving the output signal 
from the CDS and amplifying the received output signal with a second gain of the PGA; 
and 
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setting the second gain to one of a plurality of second levels based on the digital 
input signal, each of the first levels being divided into the second levels, and an overall 
gain being determined bv a combination of the first gain of the CDS an d the second gain 
of the PGA . 

41. (Cancelled) 

42. (Cancelled) 

43. (Currently Amended) The method of claim 40, further comprising Dotting gain in 
the CDS wherein setting the first gain comprises setting the first gain t o a level between 
1.0 and 2.0. 

44. (Cancelled) 

45. (Currently Amended) The method of claim 40, wherejn Turthor comprising 
setting the second gain in th e PGA comprises setting the second gain t o a level between 
1.0 and 2.0. 

46. (Cancelled) 

47. (Currently Amended) The method of claim [[46]]40, wherein the digital input 
signal contains a plurality of bits. 



48. (Currently Amended) The method of claim 47, wherein a first portion of the bits 

is applied to the CDS to set gain in th e CDS and a s e cond portion of the bits is appli e d to 



levels based on a first portion of the bits and a second gain of the PGA is settable to one 
of the second levels based on a second portion of the bits . 





t the first gain of the CDS is settable to one of the first 



49. (Cancelled) 
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50. (Currently Amended) The method of claim [[49]]40, wherein the overall gain is 
pseudo-logarithmic. 

5 1 . (New) The image processing system of claim 24, wherein active periods of the 
second sampling clock do not overlap with active periods of the first sampling clock. 

52. (New) The image processing system of claim 24, wherein the first reference level 
signal has a first level, the second reference level has a second level, and the third 
reference level has a third level, the first level being lower than the second level, and the 
second level being lower than the third level. 

53. (New) The image processing system of claim 15, wherein the PGA comprises: 
a second amplifier having an inverted input terminal, a non-inverted input 

terminal, an inverted output terminal, and a non-inverted output terminal; 

a first switch array having a first plurality of switches, each of the first switches 
having a first terminal, a second terminal, and a third terminal, the first terminal coupled 
to a non-inverting output terminal of the first operational amplifier, the second terminal 
coupled to the non-inverting output terminal of the second operational amplifier, the third 
terminal receiving one of the first, second, and third reference level signals, each of the 
first switches switching the first, second, and third terminals to a first common terminal 
in response to the second sampling clock and a second portion of a plurality of bits of the 
digital input signal; 

a first plurality of capacitors respectfully coupled to the inverted input terminal of 
the second operational amplifier and first common terminals of the first switch array; 

a second switch array having a second plurality of switches, each of the second 
switches having a fourth terminal, a fifth terminal, and a sixth terminal, the fourth 
terminal coupled to an inverting output signal of the first operational amplifier, the fifth 
terminal coupled to the non-inverting output terminal of the second operational amplifier, 
the sixth terminal receiving one of the first, second, and third reference level signals, each 
of the second switches switching the fourth, fifth, and sixth terminals to a second 
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common terminal in response to the second sampling clock and the second portion of the 
plurality of bits of the digital input signal; and 

a second plurality of capacitors respectively coupled to the non-inverted input 
terminal of the second operational amplifier and second common terminals of the second 
switch array. 

54. (New) The image processing system of claim 53, wherein the first and second 
sampling clocks are generated from an overlap prevention circuit, and the overlap 
prevention circuit includes: 

a first input buffer for buffering a first clock; 

a second input buffer for buffering a second clock to output a fourth clock; 

a first logic circuit for performing a first logic operation on an output signal of the 
first input buffer and a first feedback signal; 

a second logic circuit for performing a second logic operation on an output signal 
of the second input buffer and a second feedback signal; 

a first delay circuit for delaying an output signal of the first logic circuit to 
generate the second feedback signal; 

a second delay circuit for delaying an output signal of the second logic circuit to 
generate the first feedback signal; 

a first output buffer for buffering the second feedback signal to generate the first 
sampling clock; and 

a second output buffer for buffering the first feedback signal to generating the 
second sampling clock. 

55. (New) The image processing system of claim 53, wherein the first sampling 
clock has an inverted phase with respect to the second feedback signal, and the second 
sampling clock has an inverted phase with respect to the first feedback signal. 
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